A common terminology for the external morphological characters of centipedes (Chilopoda) is proposed. Terms are selected from the alternatives used in the English literature, preferring those most frequently used or those that have been introduced explicitly. A total of 330 terms are defi ned and illustrated, and another ca. 500 alternatives are listed.
A common terminology for the external anatomy of centipedes (Chilopoda) Introduction
Th is contribution is intended to propose a common terminology for the external morphological characters of centipedes (Chilopoda). Students still use diff erent terms to describe the same or similar structures in centipedes, even limiting our survey to papers in English. Consequently, the terminology is heterogeneous, redundant, and sometimes ambiguous. Th e lack of standardization hinders comparative analysis and integration of information scattered through the literature, and discourages new students from undertaking taxonomic and morphological investigations on this arthropod group.
Eff orts to revise the terminology have been rare and limited to either particular character sets or selected chilopod sub-groups, as exemplifi ed by the terms for integumental projections discussed by Crabill (1960a) and those proposed for major taxonomic characters in Scolopendromorpha (Lewis et al. 2005) . A common English terminology encompassing all external features and applicable to the Chilopoda as a whole has never been proposed.
Methods
Th e terminology recommended here encompasses major structural features of the body and all external characters recognized under light microscopy. Internal characters are not addressed herein, because the terminology in use is more consistent and uniform. We also exclude fi ne structural details, including those of peristomatic structures (epipharynx and hypopharynx), because they have been documented only recently, by histology and scanning electron microscopy, so that a consistent terminology is available (Edgecombe and Giribet 2006; Edgecombe 2006, 2008) . Our recommended terminology mainly focuses on adult morphology of extant chilopods, but is intended to be applicable to other post-embryonic stadia and to extinct taxa as well.
We considered all publications in English dealing with centipedes since Lewis' (1981) treatise on chilopod biology (the most recent, comprehensive synthesis on the morphology of this group in English) and a selection of older works also in English (listed in the additional fi le: Pre-1981 publications) that seemed most relevant for the morphological terminology. We omitted XIX century publications, because their terminologies were often based on erroneous or unwarranted homologies with other arthropods and have long been superseded. We retrieved all applicable terms and assessed counterparts.
To maximize future applicability, alternative criteria of selection have been discussed with authors who are either currently the most active centipede systematists publishing descriptions in English and/or have already addressed issues of terminology standardization. In order to identify and recommend a single term for each character, we applied the following criteria: (i) we selected a term already used in the literature, except when all alternatives are either ambiguous or inconsistent with other selected terms; (ii) among alternatives, we selected either the term used most frequently (by most authors and/or in most publications) or the one explicitly introduced and defi ned by an infl uential author; (iii) we applied minor emendations to selected terms (in endings, prefi xes, hyphenations between elements of compound words) when necessary for consistency and uniformity. We refrained from revising the terminology based on homology hypotheses with other arthropods (Edgecombe 2008) , because many relationships remain under debate.
Major anatomical diff erences exist between the six centipede orders, fi ve extant -Scutigeromorpha, Lithobiomorpha, Craterostigmomorpha, Scolopendromorpha, and Geophilomorpha -and one extinct, Devonobiomorpha. Morphological and taxonomical investigations by diff erent authors have sometimes been and still are limited to single orders, leading to diff erent terminological traditions. While we propose a consistent terminology for the entire class, we specify the order(s) to which each term is applicable to facilitate usage by students interested in single orders; when no orders are specifi ed, it is meant that the term is applicable to all orders; when an order is specifi ed, it is meant that the term is applicable to at least some taxa in the order.
Results
After reviewing the relevant literature as explained above, we retrieved roughly 830 terms that apply to 330 anatomical features. By applying the criteria described above, we obtained the recommended terminology presented herein.
Terms for surface depressions and projections are provided in Tables 1-2 . Th ose indicating the arrangement of these and other features are given in Table 3 . Terms recommended but not defi ned because of general use in Arthropoda include: appendage, arthrodial membrane, article, articulation, condyle, cuticle, head, pleurite, sclerite, segment, sternite, telopodite, tergite, and trunk. All other recommended terms are listed below. Th ey are arranged fi rst in anterior to posterior anatomical sequence and then in hierarchical-structural order (whole to part). Th e singular is in bold, and specifi cations that may be omitted are in parentheses. For each recommended term, we give the following: whenever suitable, the plural preceded by a slash; in the case of taxonomically restricted usage, the order(s) to which it applies (in brackets); a synthetic defi nition; reference to an illustration; whenever suitable, reference(s) to publication(s) where the term was defi ned; synonymous terms (introduced by "Syn."; the plural form preceded Crabill 1959a: 192; 1964a: 168; 1970: 235. Syn.: buccal margin/margins anterior incision/incisions (of stilus): [Geo] notch on the mesal side of the stilus. Crabill 1959a: 192; 1964a: 168; 1970 : 236 maxillary complex: whole of fi rst and second maxillae antenna antenna/antennae: one of the paired most anterior appendages on the head. Fig. 1 (antennal) article/articles: one of the rigid sectors along the antenna. Fig. 1 Crabill 1959a: 192; 1959b: 173; 1960b: 189. Syn.: clypeal suture/sutures scute/scutes: area on the cuticle, corresponding to the external face of a single epithelial cell. Fig. 7 . Syn.: cuticular polygon/polygons (clypeal) areolate part: [Geo] anterior part of the clypeus that is evidently areolate. Crabill 1959a: 192; 1959b: 173; 1964a: 168; 1970: 235. Syn.: (clypeal or prelabral) consolidated area/areas, (clypeal or prelabral) non-areolate fi eld/fi elds, (clypeal or prelabral) non-areolate part/parts, posterior clypeus mid-longitudinal areolate strip: [Geo] mid-longitudinal areolate band separating two paired plagulae. Fig. 9 . Syn.: mid-longitudinal areolate stripe clypeal insula/insulae: [Geo] non-areolate area inside the areolate part of the clypeus. ging the mandibular teeth and aciculae (mandibular) accessory denticle/denticles: [Lit, Sco] one of the denticles arranged in rows on the mandibular teeth (mandibular) lamella/lamellae: one of the fl at projections on the gnathal edge of the mandible. Fig. 17 . Syn.: (mandibular) lamina/laminae (mandibular) dentate lamella/lamellae: mandibular lamella bearing teeth. Fig. 17 .
Syn.: dentate lamina/laminae, dentate plate/plates, lamella/lamellae dentata/ dentatae (mandibular) tooth/teeth: sclerotised, large, subconical, projection on a mandibular dentate lamella. Fig. 15 (mandibular) tricuspid tooth/teeth: tooth with three tips on a dentate lamella. Fig. 16 (mandibular) block/blocks: one of the sclerotised distinct parts of a dentate lamella, each bearing one or more teeth. Fig. 17 fi rst maxillae fi rst maxillae {plural only}: pair of appendages and associated basal sclerites between the mandibles and the second maxillae. Fig. 18 . Syn.: fi rst maxilla {singular}, maxillae I {plural} (fi rst maxillary) sternite: most basal part of the coxosternite, associated with the fi rst maxillae (fi rst maxillary) coxa/coxae: part of the coxosternite corresponding to a coxa, of the fi rst maxillae (fi rst maxillary) coxosternite: entire sclerite corresponding to sternite and coxae of the fi rst maxillae. Fig. 19 . Syn.: coxae {plural}, coxites {plural}, coxosterna {sin-gular}, coxosternum, sternum, syncoxite, syncoxosternum (fi rst maxillary) lateral incision: [Geo] notch on the lateral margin of the fi rst maxillary coxosternite. second maxillae second maxillae {plural only}: pair of appendages and associated basal sclerite/s, posterior to the fi rst maxillae. Fig. 18 . Syn.: labium, maxillae II {plural}, second maxilla {singular} (second maxillary) coxosternite: entire sclerite corresponding to sternite and coxae of the second maxillae. Fig. 23 . Syn.: (second maxillary) coxosterna {singular}, (second maxillary) coxosternum (second maxillary) isthmus: median part of the second maxillary coxosternite. Fig. 32 . Lewis et al. 2005 : 2. Syn.: article/articles 4, claw/claws, metatarsus/metatarsi, poison claw/claws, pretarsus/pretarsi, tarsungula/tarsungulae process/processes of (forcipular) tronchanteroprefemur: [Cra, Sco] large projection on the mesal side of the forcipular trochanteroprefemur. Fig. 32 . Lewis et al. 2005 : 2, 3. Syn.: (tronchanteroprefemoral) (inner spinous) process/processes, process/processes of femoroid, (tronchanteroprefemoral) (inner or median) tooth/teeth (forcipular) denticle/denticles: [Geo] small subconical projection on the mesal side of the forcipule. Figs 27, 30. Syn.: node/nodes, nodule/nodules, tooth/teeth proximal denticle/denticles (of trochanteroprefemur): [Geo] the most basal of two denticles along the mesal side of the forcipular trochanteroprefemur. Fig. 27 . Syn.: basal denticle/denticles (of trochanteroprefemur) distal denticle/denticles (of trochanteroprefemur): [Geo] the most distal of two denticles along the mesal side of the forcipular trochanteroprefemur. re/podomeres, (leg) segment/segments (leg) coxa/coxae: the most basal article of a leg. Fig. 38 (leg) trochanter/trochanters: small, basalmost article of a telopodite. Fig. 38 (leg) prefemur/prefemora: second article of a telopodite. Fig. 38 . Syn.: praefemur/ praefemora (leg) femur/femora: third article of a telopodite. Fig. 43 (leg) tibia/tibiae: fourth article of a telopodite. Fig. 43 . Syn.: patellotibia/patellotibiae (leg) tarsus/tarsi: fi fth article of a telopodite, when ultimate. Fig. 43 tarsal article/articles: one of the articles of a biarticulated region of the leg corresponding to the tarsus. Syn.: tarsalium/tarsalia, tarsomere/tarsomeres tarsus/tarsi 1: the basal article of two tarsal articles. Fig. 44 . Lewis et al. 2005: 2. Syn.: basitarsus/basitarsi, fi rst division/divisions of tarsus/tarsi, fi rst tarsal article/ articles, fi rst tarsal joint/joints, fi rst tarsal segment/segments, fi rst tarsus/tarsi, I tarsus/tarsi, protarsus/protarsi, proximotarsus/proximotarsi, tarsomere/tarsomeres 1, tarsus/tarsi, tarsus/tarsi I tarsus/tarsi 2: the distal article of two tarsal articles. Fig. 44 . Lewis et al. 2005: 2. Syn.: distitarsus/distitarsi, distotarsus/distotarsi, II tarsus/tarsi, metatarsus/metatarsi, pretarsus/pretarsi, second division/divisions of tarsus/tarsi, second tarsal article/articles, second tarsal joint/joints, second tarsal segment/segments, second tarsus/tarsi, tarsomere/tarsomeres 2, tarsus/tarsi II, telotarsus/telotarsi (tarsal) annulation/annulations: [Lit, Sco, Scu] each part of a tarsal article, between two contiguous constrictions. [Geo, Sco] basal element of the ultimate leg, corresponding to coxa and pleurites. Fig. 52 . Lewis et al. 2005 : 2. Syn.: (anal or last) coxa/ coxae, coxopleura/coxopleurae, coxopleurite/coxopleurites, (last) pleura/pleurae, pleurocoxa/pleurocoxae coxopleural process/processes: [Sco] posterior process of the coxopleuron. Fig. 52 . Lewis et al. 2005 : 2. Syn.: coxal process/processes, process/processes of last coxa/ coxae (coxopleural) spine/spines: [Sco] spine on the coxopleuron. Fig. 52 . Lewis et al. 2005: 2, 5. Syn.: (coxopleural) 
Abbreviations and formulae
Conventional abbreviations recommended for describing particular elements and patterns of elements are described below.
Antennal articles in Geophilomorpha. Each article is indicated by a Roman number, from the most basal article (I) to the most distal one (XIV).
Arrangement of ocelli in Lithobiomorpha.
Th e number of ocelli in diff erent rows are indicated from the most dorsal row to the most ventral row, separated by commas [1+ n 1 , n 2 , … where 1 is the posterior ocellus and n 1 , n 2 , …are the numbers of seriate ocelli in the rows].
Pattern of teeth on the anterior margin of the forcipular coxosternite in Lithobiomorpha and on the tooth-plates in Scolopendromorpha. Th e number of teeth is indicated for the right and the left side, separated by a plus [n right + n left ].
Leg-bearing segments and pairs of legs. Each leg-bearing segment, or the corresponding pair of legs, is indicated by an Arabic number, from the most anterior one (1) to the most posterior one.
Tergites and sternites of the leg-bearing segments. Each tergite and sternite is indicated by T and S respectively (TT and SS for multiple tergites and sternites, respectively), followed by an Arabic number, from the most anterior ones (T1 and S1) to the most posterior ones.
Arrangement of spurs on the legs in Li thobiomorpha (plectrotaxy; Table 3 ). Th e position of the spurs on each article of the legs is indicated in a tabular form (Table 4). Spurs on the ventral side are indicated on the left part of the table, those on the dorsal side on the right part. Th e pairs of legs are indicated by Arabic numbers, from the most anterior one (1) to the most posterior one (15), as described above. Th e articles are indicated by the following abbreviations: C = coxa, t = trochanter, P = prefemur, F = femur, T = tibia (upper case letter, except for trochanter). Th e position of each spur relative to the antero-posterior axis is indicated by the following abbreviations: a = anterior, m = median, p = posterior (lower case letter). Leg articles without ). Legs with the same plectrotaxy in both ventral and dorsal side can be indicated in distinct rows or in a single, common line. Th is convention was fi rst proposed by Ribaut (1921) and introduced in the English literature by E.H. Eason and R.E. Crabill (Eason 1951 (Eason , 1964 Crabill 1953 Crabill , 1962 Crabill and Lorenzo 1957) . Each individual spur is indicated in a text with a formula comprising the following abbreviations: the pair of legs (1-15), the side of the leg (V = ventral, D = dorsal), the position relative to the antero-posterior axis (a, m, p), the leg article (C, t, P, F, T) (e.g., 15VaC).
Pattern of coxal pores on the legs in Lithobiomorpha. Th e number of coxal pores is indicated from anterior to posterior legs, without separation between the numbers […n 13 n 14 n 15 ].
